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C^MMdlCC. e 1 e g a n 8 U——^ 



DEVGEN nv 

— )Hr. yk/D:is— /ttt'i'9» 

(72)SHi« 7^Uy:/'«yx)i'«yx-A'i« 

(74)ftaA #«± Will % (jn^g) 



(2) 



(b) mumAtim^^nt^mmtmxmt. 

o 

e 

(a) ^Amm^^>ifA^mmizmT^xmts 

(o) F^mAlzF2^m^iM.±t■^i:^J:mt. 



(3) 

(b) mnmAtm^f^^a>it'^^t^mmt^ixmt^ 

(c) mf&mAt^i^u^it^mnt^mm^it^jLmt. 

omit. ^tztt±^^^mit^^r^>^±)i.^mt^xmt^n^t^. -^^ 

o 

[ti*^7] B(rsam2a><b^^KA<iaA(cs?n--5m i a)^b^4a©S8$*i 

[!«««9] ME«4*<C. o I e g a n s^fcttC. b r j g g s a e 

^ T? ft * . m^m 1 0 iciB«(D?jafe, 

1 3] M8BV-*-^^^*<C. o I e g a n s OlSlCSaf 



(4) 

■l?. ^^v^^ hi/^f— I?. 7-bht Ka:^t/»i/>^— t?, ^7P^A:7i-3- 
« 1 5 ©U-rtl*^ 1 «lcI3«0!):&Sfe, 

[»*«2 2] 99. L1»l. L2JW. L4j«. fcj:t; 

C!l*«2 4] filJEi^~«:!Sa}att, ICC. e I e g a n siD 



C5) 

[|f*^2 8] MIB^4A<9P. L^m. LZms LQWis L4J«. 
2 8 (0 1 flllcS3«a)3&^, 

^S!|«3. ^mmj^ii.nmi>7. hnv^ -mm^ u n c - 5 3 i&m^m^^ 

, m-<0m9l&m. ^tzltm-OC e 1 e g a n sSBHaOilfeT-lgiK^fSlPl-r'S 

*«3 3a)l^■r*lA^ 1 fllfcffi«©:^.'i„ 

CIil*^3 5] MiaS1±itfi?-0!)f§S*<d a f - 7 ::^P^-^-(cJ:-D-C 



(6) 



Q 

SI*®3 7fcgEt6a):«rao 
a*^3 6~j»^^3 9 0)1^^*13!)^ 1 miz^Wia>:^mo 

-iU7ji.z3-}u. */ctt;K'j e-;i/ep'j K>T*&^. lt*3S4 1 fciB«a):^a 

o 

c»«]S4 2] Mffi}aft^ife4'a)*?&it7K';-7-ajs*<o. oi%~io 
. 9l3}t^4 2icisea>:&^. 

( a ) SIHWlc|^»<Oia A -7 -t? I ^ -tr -f :^ U— KD^-t; I yUc^^tBr 

(b) miSlA^:^b^«g»0!)1^>^;u^$^tt$««xg^. 

(b) l!JI5»4twrffi<b<^!|SjSt$fttt*^-SlSt. 

(c) *«)ltW^ai^l9:$fflt^TfllJSBJ«A(DiiBSi;K>tf>^iiS0|g<bi&«feair 



(7) 



(b) 1 '^a>^m:^mF MSiA^-^jU'f'^ x)iT "^-k-f ho>^'^ xMz^ 

(c) F UsgAfcF2^^$S±*-li-<5Xgt, 

(d) miSiAttnuit'^mtmmiit^xmt. 

(c) siJsa*amt^Fb'5f*^b^««!)St$gft4$ii-'5xst, 

C8i««4 9] MlBll2a)^b^4asi;!><«|&ic»t-'&mi a)^b^«9a)^S$ 

e g a n s'^tzltC. b r i g g s a 



[|f««5 4] WI3v-*--»^A<, Mifti^^s fitft^^s ^^^=F. % 

3iiv-*-^}-^(DBirffi«:. ^it/t^-t-'^^ommi^s 

[»3K«5 6] lWgBT-*-»?^A<, *;i/-b-f :/-AM, BCECF-A 

M. :7;u7l-b-b-f>-'J>S^ (FDP) , :7;^7^Hr-<>-i1FS^ (fda) , c 

MB- I e u. AMPPD. *fcttX-g I u cT?fe<5» IS*^ 5 5 fCl2it©:fir 
[»«^6 0] HirS*«3i£W«feffi^®)&<FANS-r/\VX1?fe^. SifsK^ 

4 4 5 7 ©t^rti*^ 1 miz$in(o:^mo 

ffl 9 s m«JS 6 o izi&Vio>:^mo 

m^m 6 2 ] mtzmAtm&m^ms k ^ i/x iJi =. -v ^ . sfci* t k 

[§l^^6 3] m^gBC. e I e g a n 8/)<0Bgi7K>e>^ii$a)3g^b$^ 
SI«3S6 2lcg5K0!):&ao 
[31^^64] MSSS^HC. e I e g a n 8/)<SERCA^>/{>7^^^J; 



(9) 

[flSI*3S6 5] Bir8Bh^>Xi/i=.«v^;C. e I e g a n sl*S ERCA 

6 3 iz^moij^o 

[Sr«3S67] fnBh^>;^i/i-'y^7C. e I e g a n s lis E R C A 
^»>/<^R$3-K-r^C. e I e g a n 8afi^*fcSgJli&*P>fC«Wr*. 

mn^me 5*fci*n«]S6 6a)i>r*iA>i «fcBEii©:;^Sfe. 

[IS*3S6 8] Msec, e I e g a n s;!)^ 1 O*fcliffiaa)WT0>?*^i 
fiS1«3S: 7-trf^;U=J'Jl/. -bP -Jf^U^S^S^. :i-^h/U>s GAB 

imjitme 9] sir!Bh9>;^2;x-«y^^c. e i e g a n stt^ttiie^- 
[01^^ 7 1] iitriB$l£ifte?-o>fe^/i<s C. « l e g a n sOmMs c 
. e I e g a n sCOmH&O'^i-^-ti^J 1851:::^— ^fctt^-OOili^a 

Sft^tt^. Ml*«6 9*fctti»*]S7 oa)i^-rti*>i ^(csB«ta)?^jio 

[a*«7 2] SirSB$14jlfi^-a>36iKA<. my o - 2 :;^p^-4«-, u n 

c-1 2 9 7''P^— . tmy-1 :fP^— , *fclid a f-7:fP^— 
[^«3S7 3] mmm\m&'f-0^mi)<d a f - 7 >^P^-4i-IcJ:oT 



(10) 



m^mis} mf&mAi>m. L^ms Lzm. Lsm^ l4^. t&Ais 

itmm 7 6 ] ms&tSAtmmmi^i^tzimv^^. m^m i a ^tzitm 
*^ 7 5 (oi^thi)^ 1 mizumo)i3iio 

it7K';T-$#t^5««:7!yfe-<J$il!5(|3-e(f*3*l«. 8!I«JS4 4~|««]17 6©l% 

x-eife*. ISt*«7 8icgB«a>:&^. 

mmtm 7 7 7 9 ©L^-r*iA^ i ^icsaaoj^aio 

Sf!*«4 4~lt^]i7 6 0l^-r*l/)M^lC|B©(O^J£, 

[ISI^« 8 3 1 mim^i^iik^(D^^^y\i*) 7-i8Jg*<0 . 0 1 %- 1 0 
%T?&5. !f*«8 1 *fclill*^8 2(DL>-r*i*M ^(Cf5tlt<©:^/'io 

. lij}^^8 3icSBiEa):«i£. 

f»*«4 4IClB«(0:^j£o 



(11) 



(b) mmSiAtit^mn(o^:y:f)ittmm^-^^T.mt. 

[^^98 7] *;ui/'!;A, cAMP, vTi/;U^"J-teP— jU, I 
Xt?in-/^C. e I e g a n slffcy, ffgg^^-^-^^fiij^^ -ftRtife^a. * 
xg^S^-r-g), St 8 7 |CIS«E(Z):^;S „ 

8 9 ] striaae^ a - kt- * -^j-^ /»< g f p - * ji.^ ^ g > 

. It3l?^ 8 8 ^tzltm^m 8 9 <Dt^•r*l7!)^ 1 ^lC|5ic(D:^;i, 
. 8 6 9 00) l^•r*^.A^ 1 JSlCffifiCO^j^ , 

8 6~m^:S9 OtOU-rtiAM ^|rgBii0^a&„ 

m^n=?. 9 3 icbbko^j*. 

[a*«9.6] a»SBI9AA<W. L1}«, L2»|. L3«fl, L4}«> fiKAS 



(12) 



*^9 6 Ol^-rtlii^ 1 ^IcIBft(D5&l6. 

(c) F 1«lAl=F2^^$*i*-e-SXgt, 

(d) m^mAtmi&it'^^t^mm^it^iimt. 

m^m 10 1] ^B^mam^^mLXJiu ( e > icfea^rsiHttionE 
it^^^rmAxu^Ltz»Bi-<omuT.m^tib\z^^-rh. mn^mazizmm. 



(13) 

(b) mu^Atmmm-KDit'^mt^mm^it^T.mt. 

mi^^m 10 3] iirssm 2 (Dit^mmmAizt^t^m ^ oit^^omn 
10 4] fFiem20<b^!i^!ia?b<^4i-)^-r^m i ^it-^^o^m 
10 5] tiu^At^^^mmAvib^s a*«9 s i o 

[lt*^1 0 6] Me«A3&*C. e I e g a n s*fcl*C. b r i g g s 

a e-Cfc-S. !i*S[1 O 5 lC|Btt<D:^J*. 

10 7] BtFl5jam(©jlfi!)i4OlE<b<0«aiXSA^ T^U^^'t? 

tt^Ji 9 8 -si«« 1 0 6 (Z)t^•r^lA^ 1 ^icssKa):^j£, 

itmrn-i 1 0] iirtB*a^ii&i^-a)fi!tfiSfli^«t5-&i), i»*^9 8~sS« 
]@ 1 0 9 (Di^rtiA^ 1 mizu^^ysiio 

[|»*]S1 1 1] fr8B«**«8P. Ll», L2ffl, L3^. 

iSkAs *f=l*it14aA-C**» »*«1 1 0lc!5tt(D^JS. 

[Il^^l 1 2] mrlB«4A<«ai^»*fcl*l«'^&*' 5l*«l 1 0*fc 

1*^*^ 1 1 1 (Di^-ftii)^ 1 «i=iB«ia):&afe, 



(14) 



^. 

B'f'M^. ^KBIJIttltlttiJx K D 7 -f -iilft. u n c - 5 3 iAB=FJM.^ 

#-©«BliaM. *f=li¥— (DC. el e g a n s^fflBSOjtfS^-IBSS^filRj-r-SC 
im^m 118] HirfiBllttaG^©*^*^ d a f - 7 :^P^-^'-l= J: o 

lit 121] MB7K5§147K'J ^-A<iglfett14*;i/7K^v> ^Jl^izJia 

[S«*«12 2] H(rSB}«(*^«l«t»CD7K»tt7H'J-7-iRgA<0. 3%-Cfc^ 
, K*3S1 1 9'<-IS*]Sl 2 1 (Ol^•r*tAM «|Z|B«(D^ao 

12 3] ME^S**^ ||A<DT;U5^':7x;i/:f U- h<D'^x)U^0 



(15) 



12 4] m^TKJSttJH U T-A^ tH 'J 'J a --Jb, U 

e-ju7ji/3-;u, ^fciiTKu e-ji/ep'j k^t?**, a*«i 2 3icsb«(d 

[5i^^l25] MIBjactt:J$lfe4'(07Kji1t7HUV-aSA<0. 01%-1 
(c) mSB«l4i:ib^<«3St*ftM*-t*SXfIi:, 

■rsxe^^s^'^*^ >^^o 

IWm 12 9] <b^!|ft*<«AlcM-ri»^S$*ifcS6«i&=S-t*. m 1 ® 



(16) 

(d) m*^^Atti^u^M^^nt^wf&t-\thTMt. 

[m*^ 13 1] BHiem 2 (Dib^tiMjb^^micjtf 1 a)<b^«!ia>£» 

[m*^ 1 3 2] MI5«l435i<a«fi<I«AX*&S. 1 2 7 ~|«*« 1 

3 1 0il^-fM 1 JSI-bBII:&*o 

Ca*3l13 3] l(ri5iSlA*<C. e I e g a n s*fcl*C. briggs 

a e iX^^I 3 2ICIB|E(D^^. 

[|S*«13 4] |tfgB«tttl^«:l84l33<fcl^/*fctt«l«IAA<^S. 
;^e/x=.'y^. *fcl*t hIbC. e I e g a n sH^^. a**^ 1 3 3IC|B|£© 

[a*3Sl 3 5] Sttffih7>;^i?x=.'y^ C. e I e g a n sA^^ttitfis 
13 6] lWI3«tt*e^*^ 7^ ^'»^ a >^ ^ '^^ 

fe^-SiKils ^fiftgl>IitltiSi?X h P :7 ^' -it!^. u n c - 5 3 ae^jtl^!! 

$3-K-r-5. ^*^1 3 SlclBliW^Jio 

CSI«« 13 7] |lrfBS14itfe^a)5i§SA< her-1 P2^P^-5'- 
. mab-1 8::^P^-^'-. *fclispe-T1 :^P^-^'-I=«J:oTigiS* 
1 3 5 *fcl*S!«^ 1 3 6<Dl^"r^A^ 1 «l-l5«<D^Ji. 



(17) 



ca*«i 3 9] iSiA^mi^tzitm^noi/^mmAoi^^mxibox. sir 

(c) ^m'Siti^m^^^mi'^xmmiAm^tzit^mom^^omt^m 

(a) ^i^a^^^-sfAigmsi^i^tt-rsxgi:. 

(b) io©^m^f6Fi«l4i&Tju^':7x;u7'y-b^':^u-H<0€-':?xjHc» 

EfSXSi:. 

(c) FHSl4l-F2^-^$S^*^«»Xgi:. 

css^^i 4 1] AB^mmmtxxm (e) l=fct^r9^*fcl*^ 



(IB) 

(c) mm^tts^isi^itmmt^mmi'^^^^i^^ 
$*ifcs&**ifii±*-a-«^ 4 2iciE«©^Ji, 

lit HtC. e I e g a n sT?fci). 11*31 1 3 8I-E«<©:^^« 

[li*^146] H5S2h7>^i?x-':'^'C. e I e g a n s*<Stt)Sfe 

itmm 14 8] fiiIgE#14iife^-COl|3S*< I i n - 3 1 :fa=E-9-. e 
g I -1 7::fP*-^»-s u n c-1 7:^P^-'5'-s *fcl*u n c-5 33fP 
:E-^_,-j:orlESJl**l.-5. a*«1 4 6*fcli^5R«1 4 7(Dt^■r*i*M^ 

(»*^14 9] li(rKh7>Xi?x-'y^?C. e I ega ns*<-7-*- 
^>i^$5g3Sr<5. 11*^1 3 4^fcl*l«*«1 4 5(D^^•r*iAM«lcee©^^i 

e 

15 1] m^m^tzit^vkom^Ro^rnxmij^. l 1 

t^BiJlBtttt^ilP. Li^. L2^, L3SB. ^fcl±L4}«©«4t(0*g^l::*o 



(19) 

1 2 7 '-Sl^fll 1 5 0 (©t^-r^lA^ 1 «lC|B«0:^a. 

1 2 7 ~SI*]1 1 5 1 oi^-TM 1 «i3lBaa>^J*. 

15 4] m^mfzit=i'B<om^A(D^mj:m^. mit(Dmzm 
5Sit7H07-$#t;jai*7«y-b>f««i«T?*Tt3*i*. is^^i 27~a*^i 5 

-;^Tf ft^. Sl*« 1 5 7 icsa«<0^a« 

[»*flii5 9] «inBja(*«*i!i«©*»ttJK'j-7-ais/.<o. 

, 1 5 6 -^^J1 1 5 8 Ol^-fM 1 «Cc1Ett<0^a. 

S^]S1 2 7~SI*«1 5 5<DtN-r*i*M«'-B5«(D:^Jio 

[if^^l 6 2] MBjaf*J&*fe«<Z)*»tt7K'J-7-aSA«0. 0 1%~1 



(20) 

16 5] mA^mi^tzitm:mn(o^mm^(D^^^X'ib^x. m 

(b) m^&mAtmuit^^mttmtit^iLmt. 

(a) mAmmt=y>if-uum:Wsmzm^:Lmt. 
BB-rsxst. 

(c) Fi^*lcF2^M^iS4*1i-^xSi:. 

(d) m^mAtmtiitt^t^mm^-it^jimt. 

(e) |^«1iM«ai^Si£ffil>-CMSB^Aa)^jS^»(©»^«ai^i)XSi:$ 

3E<b$*-rta4-e3£mLfcae^©m»xg$*&ic'a^t5, a*«i 6 6ic 



(21) 



(b) mtimAtmt&m-io>it^^tmfAt^t^:i^Bt. 

Itmm 17 0] flniBm 2 (^e^^j5aA<«*l::M^«»ie 1 oit^m^^ 

[§1*31 17 1] fi(riBii4A<»«MiSA-cfe^ . i»*3i 1 7 0 izt&nij& 

o 

[ll«^1 7 2] MI2«IAA<C. o I e g a n s^fdiC. b r i g g s 
a e r-a&-2>. 1**31 1 7 1 l-|B«<D*^o 

[IS3R«1 7 3] «iIIBm*<. iSm. hv^^i^x--:/^. *fcl*t Hb 
C. e I e g a n sT-fcS, IS«3®1 7 2l^SBe<D^^« 

[|»*«1 7 4] mSBieMC. e I e g a n s A^M^JJCS^JB^ll^^-r. 
a*^1 7 3lcSBI£©^j*o 

[f»*3Sl 7 53 IWKSt^C. e I e g a n s A<flltBL"CL^*. If*^1 

7 4 iCBEK(0:^afeo 

[11*^176] HfrlBh7>XiJx:i'y^C. e I e g a n s A<«ttifte 

[i«*«i 7 7] m^^m&w. T^^i^y^ a^^^ ^t*:^ 
[m*« 17 8] fria^ttaa^ (7)11^*^ u n c - 4 3 zfu^-^-^ 

fcttunc-2 5:^P^-^-(-*o-ClBl!l$*t*. |t*^1 7 6^fcl*tt*« 



(22) 

17 7 ot^-f 1 ^(ciatK<o:^^« 

m^m^ 8 3] miB:^^*^ Hl4co^^^^'^?^^^^^-^^'^'^'^'^<^ 
[Sl«^ 18 5] Btri2jKi*t&ife*«);K}§tt7K 'J 0 . 0 1 %~ 1 

0%T?fc*, S»*« 1 8 3*fcliSI«JS 1 8 AOl^-rtlt^ 1 ^icSBKO^a. 

18 6] fre}«tt:«f«j«t>©7K?sit7H'j T-a)ag*<o. i 

SI«91 8 5 lC|SIS(0^l£o 



(23) 

[0001] 

:^mmits mm^i^m. ^CCC aenorhabditis olegans 
[0002] 

C. e I e g a n si*, ±li«lC35«SIC#S'r**<. «B«E. c o I i <P^<D 

(»^L<tt, E. col I) tmzmmLtzmmmji±-vmmmizxm 
it«5h.fca3iMa)=ii5SA<aa»-eis«A^s«^*fe^»=*^^it»^^^^'-«^* 

[0003] 

C. e I e g a n s0ZM<Onmzii^) . |||!^^MXSlCfclt^*l^^(C^ffl 
iSi'if—fltU^, ^(C, C. e I egans^, tiS^1kB^^al-SSLre^a)l# 

f,tifca3SMi3«fci;/*fcl*^mfl)3gft$fB»1-Ss »«EW*l^ffi«1«!ia>l^^i^ 

[0004] 

C. e I e g a n s*<. ^^m(Dit^^^(OmUtS^Xfm^^miZ^'oXif^mtS 

MzC. e I e e a n smmm(oitmiz^'oX9ym=!-t^mv}&B^to)!si<D 

1(B^^m<0niLlZ^mVib*')n^'S!mmt. Rand and Johnson 
, Methods of Cell B i o I o g y , ^ 8^, ^ 8 TC 
aenorhabditis elegans: iSS(D^ia!lW^«5«'«f J , E 
pstein and Shakes, Academic Press, 199 
5fcJ:l/J. Ahringer,Curr.Op. in Gen. and De 



(24) 



V. , 7» 1 997, 4 1 0~4 1 5(=<J:o-C#lS$tl"Ct^So 
[000 5] 
^IZ^ Rand and Johnson 

[0006] 

^IZC. e I e g a n s ttHS^WfcS&ltJEC^J-^OI^^^fcli^Hlcai 
tlX^W6:y-)i'^^m-t^lzti)^iy^t>hi-r. m^^tHmmt-^^X^? *)-=.y<f 
tmitMMT^^ *)--:y<flz3^lzi^tsiti3il\ zti\t. ±lz. it^m^i^A 
a>mmmiz$^-rm^t:^thii^ifoii^^»i^t^tziiilz'j^m(DT^yb'<Wl^i3< 

[0 007] 

. G I e g a n s t:mmt^Ztt'^X^ho 
[0 0 0 8] 

(b) MI5«l*i:<b^1«!l^t^^ft!l!*#SXgt. 

(c) tmnm^ta^m^mi^xmBiiSiAommmoimt. ^m^mmt. msb 



(25) 



[0009] 

ztii^x^. zom-^. (c) v^tatsM r^iti Its -mzs ^±mo) 

#*35«fci*h7>xi?i-->^;ii4) ^^MLxn^zttx^io zom 
xig (c) xmmtiti^ ruiti Its 9±mo>mvib^m^. s^mmzit. 

□ > h p -iUi: ib^ L r fPfiffi-r -6 c t # s • 

[00 10] 

Xs BlftB^^li, 

(c) nmm^tSi\^^n^mi^xm^^^(Jimm.(nmts ±s^a«isib, 

<DlE<b. *fci*^!B3^M3S<b*«im-r<5xgt$S#-r*:^^*attf^o 

[00 1 1 ] 

za>f5)i,x\t. m^WMt^il^x<p^)--:^^ii)m^^-K\^x. -Ib^l^jsa) 

[00 12] 



(26) 



(c) Fl«AICF2^B6*M^3F-a-'5xSi:. 

(d) m^^Atma&ib^mt^mMtSit^Jimt. 

[00 13] 

mmmznm (e) lcfct^T, mm^s ±mm. ^it^. ^fzitmwi<j>^m<± 

[00 14] 

ij-->/f<DSIfTlcJ;o-C»t,*t-5^<<Df«JiiA<#|Ef ^l::. ^%^n.%^ 
Sro^t^l^jLA^jK^lli: L^jTLV $^>l::, ^jU^-t? xju:^ b— h1&;lS<*4•T♦^T^0 

•e, ij«g^<b^i«!ii*^iiW:^u-hT'y42'i'j:yj^iairc^4ic<j:o-cixyii^*t. 

[00 15] 

mi co<b^1ft<DSi!im^ilS^'5<b!¥:1«!iHcDi^^a-cfcor, l5iB:^^i±. 



(27) 



(b) mumAtmum'i<oit^vntt:^t^it^jLmt. 

(c) m^mAt^i^u^it^^nt^mmt^i^^T.mt. 

(d) mnni^mm^Si^mi^xmfiiiSLAo>^^§io>mt. ^mmt^^it. mm 

[00 16] 

coo 1 7] 

H*9 6'>i;U-Cfc§A<> *56Wli*fc, giJCOaO-t^xjl. (6. 1 2, 24. 3 

84. 864. *td*i 5 3 6'>i;i/A<^**t-S*<. zi^^\zW^'&ti^tiil^) * 

CO 0 1 8] 

n o r h a b d i t i sSffi3t(0!)||£ C. e I e g a n s) ^fi^mUr 

ftdCtA<»*Ll\ C. e I e g a n s33J:l/C. b r i g g s a e L 

4. Caenorhabditi sSlcB-r-SHS^SMISlA) ^ffifflUrfr^Ct 

fi£AS|igr*C. e I e g a n s t l$lSI^-9-'r X ( 1 mmt—^—(r>^tS) 

CO 0 1 9] 



(28) 



[0020] 
[00 2 1] 

i-Mt. mfnt. mA^m'^n^^-^ kittle, mat. ^tzitit^i^if-rii^^tdt 

[002 2] 
[002 3] 
[0024] 

-7-*— ■^?fcy^#'5o hv>Xi?i--y^C. e I e g a n s(DB^fi<J<tflt^i£ 



(29) 



$3Bs-rsc. e I e g a n s ^mnkt^ztt^-c^^o 3gw«:ite?-3- 

-*-«>^I=l±. gEitafea'>/1^^H (AFP) (GFP 
) fc<fct;^#fe^^^>/<^H (BFP) tai:) . x^:J-iJ>. T;u*<j7fx7.7T 

[00 2 5] 

-0-AM. ixir^— ifl::J;orWBf$*i'57;u;j-H2>f >-itBi (fda) 

fccfcU^BCECF-AM. T^U^'jTt^T.^T^'— ifS© (:7;U;d- U-tl-f U > 
K (FDP) *JJ;t;AMP PD) . 75/^^5^^— tfSM (CMB- I e u 
^) . <5^;i/<7P-y— IfM (X-g I u c^Cif) 
[0 0 2 6] 

[0 0 2 7] 

ttT-f^P^-f^J-'j— *fctte I i s a:^U— h'J— i Lrt^fllT? 



(30) 



mf&tshxi^^o ^^mm. it^^m. ^mtmtifit^ 

[0028] 

fi<j>fs^(o^§(ktLxf6±-ri>*^<f-)-)\^t^stmzm^t^zti)<xt^ztx 
mnt^m^ikt^ztij^x^^zttimt^^ ^offlftstsftn^fi^fflLr. c 

. e I e g a n sUi:(DmAlznii^it-^^<J> I C 5 o fcctl^E D 5 q U 
[0029] 

t^ZttX^^o ZC^Jz^U^lti^O^mtt. Union Biometric 
a. I n c. Some v i I I e, MA, U S AA^t)rtjB5$*fCt^'5 r^Ax-f 

g (FACS) «:^) tmU(Dftn^^-r^o Lfc*<or, Ztttt, -Uftlc, m 
3feaS^it«l4«"«l-r/WX (FANS) (Z«^f <5 TfANSJ Mtt^^Ct 

t^x^^o fanst^/w^i*. a^HW^Aotts (•y-w'x. ifei^ffig, 
is^iium^uti <Dm^i3<^mxibio 'Ptsio)^iL^mi^xnt>^^7.<?*j-=. 

JKDM^lZ^^mXib^) '^^7V^^ X\t. FANS itUt. Lt>«fettl^iS-C?&*. 
LJ&^L, FANSa)ffiffll*CltLe)<OllK*f+fC|SS^F*fr, -JlftfC, FANStt 

*WSHHI* iciBftO^TO X ^; 'J >^Jifcffifflf ^ z t . 

[0030] 

FANS-r/WX$<$fflL/iX<7'J-->^J4(i. ■7}V^''pjL)UZ^ly—h'} — 



(31) 



i^x. T;i.f^'t?x;i.:fu-h^. FANS^iSfcmLT:. n^K^WiitLtz^m 

[00 3 1] 

6't?x;u:/u--h$#t?±r<D:fi/-ngiC-cf*, 't^i^ufefcy i ~i ooe. 
J;y»^L<l*'t>i;ufcfcy 1 o~80E, 4.-3i:t*?*L<li't7i;i/fcfcy 8 
0 EOJiiA ^ fi^fflr ^ C i A^Jtf ^ L 1^0 
[00 3 2] 

SffiG>?Ky7-«« («!l>Lli. 0. 2 5%Offi»j!ST*'P-X) , ■Jfy-bP-JU 
[0033] 

i^^Ui^M^s Union Biometrica. Inc. ^fifJC J: oT^fg 
tS*lfz^l^y^/U T.^mi^Xfr'y Ztii^X^^o 'ifl'— x.)U^OW&iiL 

J:5^C^?*lC*JtN-C«**a«?-r*CtA<-e#, t^lcgp. L1. LZ. L3. L 
4 . ^ fcliriE4<Dfil4 $ ^Ut $ -a- ^ J: 9 <t •y-'T X ^ i: L "C SiR-T i> c t ^, 



(32) 



[00 3 4] 

A^L, C. e I e g a n s )t>:i:<7)^40^a^(DS!iait@<*: mXlts ±m) -efc 

*JU;K^i/>5^;U-b;UP-X, *5J:i;7K'Jx^U><^y 3-;u (if^fc, PEGS 
0 0 0) -Cfc*, 7Ky7-©M®»ftlSi&H^fl<i/d:|IKlcj:o-CI^^-r-6Ci:A< 

a)I5«i<D TmWiT^yb^i 0. 3%<DJ$«!«!i1t*;i/7K^i/> 5^;Hz;UP— 

;i/P— X(D3 0<DSEJ^je«S ("T^Ct^l^, S i gma (St. Lou Is, MO, 
USA) A^e>A¥Lfcte*!;S, fc<*:i;S«!e(D*;U7K4r5/^5^JU 
•b;UP-7.) 0. 3%(D;j|S-CStg^Lfc (01 1 $#!IS<D C ) o C(DaiJg 

;t^;Hr;up-;^$fi£ffl-r'5ZtA^»*Lt^, i^o. 3%<D*;u/f?:i|ri/y ^^^u-fe 
^UP-XM*<:fe^a(D7.^ y-->yi^®«-C*fc-5o T*yb-fJgii!>fl)«iJS$ii 

T'ifb^m (egi7K>e>yT'yb-r, aiST-yb-f, S^ET-y-b-f. SWT';; 



(33) 



42 s * wsicgsim-r C t # S , 

[00 3 5] 
[00 3 6] 

h<Dmmitm^\±X*h^o tJtor. C. e l e gan s^pifO 

«a#?)(±. laa*<•7'r^^p^-f^-:^^-h(0M^c@©■r*i:t^5^«3ffi^. t-:/ 

[0037] 

*jStt7K•j"7-a)»*LL^Stt, ;K'JX5^U>yij3-;U (PEG) (^fC, 
PEGS 0 00) » 7K»;t?=;i/T;Ua-;U (PVA) , fc«fci;7K«J tf-^UtfP U 
K> (PVP) T?fcy, PEG8 0 0 03b<St»*LUo flf4^<DX^';-=.>y 

7*,-i;^gicfc(t*m#(^7Kyv-M(cot\r. ^mzmiat^ifs^)^-<j>mM 

^*DSe$B^MJ&:||®^fCj;oT§^(C[^lS-r*C:tA<-e^-5o PEG 8 00 0 

, 0. 0 i%~i o%(Dffiiga)?Kyv-sgta«]T-fcyi#*35^ Tv-^^mz 

[003 8] 



{3« 

iA'PV0mAa>mY^ (tr/<-Vx^><fteJ;i;FANSx/NVX, Genet i X 
(Do r s e UK) <DG f I t feJ:i;"7-f ^ O^r^f 

[003 9] 

x^U) Zfly-hVfrtyh^C. e I e g a n s JjCifW^i^^ffl Lfcfl&OffEO) 

T «:/ -t: M -5 c t /)<T' 1 4 , 

[0040] 

y'M^t^^miztiHi,m^6^tj:}etm^^^mi-i>it^m<o^miz^iz^mx^^ 

e 

[004 1] 

HAOS^WjEft&^Ji (i, Epstein and Shakes. Acad 
emic P r e 8 8» 1 9 95lClBt6**l-CL^4o SS^LfcC. elegas 
afi^-a)IES*^-r4S^W«:3gmaAftS5£lcotNrtt. 0iJ^(f. J. sut 
ton and J. Hodgkln» f^AC aenorhabditis 
elegansJ.Wi I I iam B. Wood IS, fcJ:i;Commun i t 



(35) 



y of C. elegans Researchers CSHL» 1988 
. 594^595 : Zwa a I et al., rSfi^-ztlS h^>;^;K'7>» 

enorhabdi t is elegans (07 
S^bj , 1993. Proc. Natl. Acad. Sci. USA. 90. 7 
431~7 435:Fire et al.. Fc. elegan s<D-*mR 
NA|Z«J;-55^*-et#SM'5:jia^M^^J . Nature. 391. 860~ 
8 1 1$#Bg(Z)C:t„ Si^H$. EMS. TMP-UV. ^fcttRSStOffiffllC 
<fc-3'C^>yA|SMS3e(Ctt-r-5Ci*<-e*-5 (Me t h o d s in Cel 

I Biology. m48«. m) . maflDafe^-fiJfc^ijffe*:^-^ 

e g a n s^MI^(0@iS$. C. elegans 
Genetic Center. University of Minneso 
ta. St. Paul. Minnesota RrS6T?fc-5. 
[00 4 2] 

ifeSl^^i. -(b^l^M/'fb^^li. #SO^<b^fl^iS»^fctta^^-i:(Z)ffiSftffl 
A<'^fll(D*,<0-Cfey|#*. *?>Ic-5-©ft^^yi:L-C. C5*.<D±«j5Stt$:&$«: 

t^'^ftio^^^t L < f*^ < «fma)»^*fci*ia^^^5-e-<b^<j: ^ic j: o ri#-5 c 
i:*<T?#*^^^a)5-f:f5y-$KK-r*ci:"eife*o dna. rna. pna 

[0043] 

S-r-Sh^^XiJi^-^^C. e I ogan s^ttfflLTffdo CO!)XMT?tt. 

6ei35>J$#t?. ii«I'£i:«H=l*. T^^S/>. ai/^l^-fx J.t*+f^>. riS 
G^SIJJ. /N>f^>h>ae^ii4«j (/\>f^>^5^» . b e s t Sifiii^x hP 



(36) 



tzlt^m<OmmtB=Ft:nmt^ h^l^T^Vji-y^ C. e 1 e g a n s 

l*IBa^mfi<i:^Pt— C. e I o g a n slCi3Jt-5^ffl*<i!^flI-C*-6o 
[0044] 

sUiiomAom^oHn^mit. m. L^m. Lzm. Lsm. L^m. ife«fct; 

[0 0 4 5] 

Methods in Cell Biology, ^48 #^ ^ 

#B8a)ct, «^wc. e I e g a n smm^(o±i3immimt&mwmAii^^ts: 

egan s^#^(^« C. e I e 
gans I I* Fiddle, Biumenthal, Meyer and 
P r i e s^, 1 997. CSHL pre s s f::IB«$tLr L^4« ^ftTffc* 
/)^i^»>5ft|"9->^JKDf^S«!l*, Johnathan Hodgkin.Wor 
m breeder's gazette, 15(5) » 19 9 9|Cg5®$*T.r 
U*. C. e I oga r>s|i*i4<J!lA$f^«-r-5fr«)fC, t^< OAxa)ttW*<IBK$ 
*tr 1^-5 ( E I e g a n s II, . ±lz^ C. e I e g a n s (DSSS 



(37) 

Sttd a f - c|EM(*?&fiEfflLTWtt«ii$flF$l!-r-5*^ 2 5°CT? 1 0 O%05W 

iti)iA^m±tsit^d a f 2 - 1 8 3Em»<tt*(J!)fi&(Dpr^i4t#a"r*. 

[004 6] 

iz riiBfli7K>e>^^7'yt:-<j tl^Oo 
[0047] 

C. e I e g a n 8(i« -tOftia m^.lts BM) *^rt?ISi*fl!)H)iy ji^^jcj; 

oTS^-r*. j8i(*^a:ttfjL. :t«!i*aiF*®»L. urtieicrta^b-r 

[00 4 8] 
[0049] 
[0050] 

mz, ±vi(j>j;ioizmA<i>mizw^t^mmiz^':>xm'simu'7—fj-^=f- 

izlt. iJfi^-ti-O-AMii^^lzttf^Li^ *;H:-<>- AMlix;;^ -r^—HfOS 
UXhy). xXt^^-- tffcJ:i,*;H2^>-AM0<l!IWr0|Sg(z*;u-b'r> (^Jfe 
ttk^t^o XX-rv-ifttC. e I e g a n s<Cif©^|A(DlilZ#ftr 

[005 1] 



(38) 



^^S(Z)#^ET*fcl*l^#STT?a)C. e I e g a n a (OllHBiJK> tf^^fjSa^ 
aiSLfc. C*t&©«1S$S4WS«iaa-CffoT. C. e I e g a n sOBSIO!) 

^-5 : 

-X^-r'^— HfS© : *;H:-f>-AM» FDA» BCECF-AM 

-7;u*y7Nx7T^— ifSa : 7;u;t-u-fe-f (fdp) 

-7';U*«j7t-xX7T^»— tfM: AMPPD 

-•Jfyu^^n^-^f— ^SM: x-g I u c^cf. 

[00 5 2] 

IKOyx hI*SfflfeM-Ctt«iC<. C. e I e g a n s (OmizW^i- it^OmMV 

^va^nu-^-ij—i^^mmi^ (dnt— tf, atpt— if. y/<-4f. 757 
m-rSo L/i:*<or. ii*a)^m5r^jjj:-7-*-^j-^-(osao!)<iir::j:"3riiaiS7K 

[00 5 3] 

C. e I e g a n s 01S<O p H*<«t>a)"T». PBp7K>tf><^iSSO|?fllifCtt<5 

Molecular probe8<7>L 
ysoSonsor g r e e n liCOttH^ ^L. C:H^l[M<fc < fi^ffl LTBB 

AMr-#bti*it3fei:ik«iLT<fc*yii3te$3eL^ct>. L*^L. ffipH-eitjfe^ 



(39) 

[0054] 

LysoSensor T— n— ^f*, Zfa hXbODj^at L 

o remits Ktt^#T-e<fcy^<(D^)ti^^-r-5o ^^^tzifp^o^mm (p 

Kajt|5. 2Sfctt^<j7. 5) Ot>rttA^-eSii p H®gt4T?fc-5i|feS3t L y 
soSensor B I u e fe<):t;»fe^3t L y s o S e n s o r Green 
:^P--:^*<flJfflRrtl6-Cfe*o ^(n^pKam^^^t^Lv soSensor B 
lue DND- 1 6 7fcJ:i;L y s o S e n s o r Green DNDIi, 

[0055] 

s 7K>e>^fj$g$isi±, las, *f=ttMs-r*<b!^a<3!)isiS3&<or«gT»fc-5, 

[00 5 6] 
[0057] 



(40) 



t^ffi3feW:*'>^'V^-;UT»fc^. —IftfC, C. e I e g a n s BHsK^TKVbf 
[005 8] 



(41) 

[0059] 

f^;i.3'JX K-/<5>, -bPh->. -JfjU^S^K. GSBA. ts^xS7t<;h 
^KDlE^b^^-ra^ttiEac. e I e ga n s LT C*i$(f5 C i:A<l?# 
[00601 

laKDx^r •j-->e/"-e4 o~ 1 8 oma>m6fy(J>7.{; 'j-=>WRr^-efc-5o 

[00 6 1] 

■5. 

[0062] 

<b^lfta)f^ffliijC$HS-r*fctta)x{? 'J— ^.^^/'^ff 9fctoic, siawfzH 
h^>xi?i^'y^, ^fciit h^btticot^r. ffm<D<b^i|«jH©|^#«ET-e© 

[0063] 



(42) 



(7'7*-;i,KS/^7 5-4f. r^^P-f-f i/^r:^— tfA. c AMPPS^XU^ > h 
[0064] 

n^^m. tKmmm. fSim^mm. mi»ms ^tzimfmtLxi^miz^mt^ 

*<T»#^, fc^ e» < <b^«!Ka)fg«^ Z i (Z J: o r -i/ -fe IC J: o 
^^;ua'5>K. GSBA. fcJ:i;/J-^ h/<5>a)JS»T?ife§, S^J&h^^Xi; 

[00 6 5] 



(43) 

m^lt. '^^OikB^^tzltit^m^Ommhtzmc. e l e g a n 
sfl)aSS^|fil±*#S^«$*tfc«$ft:t-r<5S«$*lfc|gmC. e l eg 

[0066] 

#61*. ^<b^«!i {^m. SAffl, ^^mm. *f=l*iitJlfilll 

^<DC. e I e g a n s0SStt, liB5i7K>e>yjiJglC^W$-^;^'5C 
fc^fil^Lfc, "Bsi7K>e>'J^ji^iSEfflLTa!l^t- -5tC. e I ega 

[0067] 
[0068] 

mile. ^mm&o)mf^:^iizf-)v^i^^-r^o ^mmA^itmt^tzitxDi^ 

A<IBi£^*I-CL>§ (Me t h o d s in Cell Biology, |g4 8 

<b*±E(Dj:5i= imx.it. '^-*-'^=f-^tzif^-i]-'^^mm{^<D^m) k 



(44) 

[0069] 

a eno r ha bd i t i sJioaA, «%»$L<ttC. el e g a n s 
[007 0] 

■5. 

[007 1] 

ii$ffifflL/cllA©iBp7K>e>y)tfi(DlE<b<D«fellJlcJ:oTS^-r-5, 
[00 7 2] 

mm^>d>^T^:f-b-(0^hi^hmmmmvit. sa r co//Miai**;i,s/ 

-t^AATPZ-Hfite^ (SERCA) fcJ:i;/*fctt-5-0!)U4riU-^-T?fc 

*?^x7h^>/^> (PLB) , fcj:i;-b-;u3';e> (SLN) 



(45) 

[0073] 

^^ii«*^<k$1*5jb!gi1«aatt, SERCA. PLB. *fc(*SLN(DStt$Sg 
it^it^tK SERCA-PLBa)rt«<b$g&<b$t!-5;!l\ SERCA-SLN 
<Z)ffiSf^ffl^^<t$-|i-5Jb>. SERCAig»©;1&tt^^<b$-&5!feK-Cfe-5, Z 

e 

[0074] 
[0075] 

[007 6] 

. e I o g a n s gg^ft^jlj^-^-^, $ e>(z, C. e I e g a n s (D0Ba|(7)j^g| 
^■rc. e I e g an smA^it^ti>Zti)<p!mX&^o Zfl^^ msMOm^^ 

fp<D r^ttite^^j ^^mzjz-Dxrroztii^v^^, fflfg r$ 

o a««C«lfctt, T^i+i/^, ari/<;K>. rae^-Ml^l. /n> 

^ > h best h p :7 ^ -iAB'f-m^s ^mmmt^nm 



(46) 

i>7.hay^ -m^. ^fctt u n c - 5 3 ag^-M1«5$ a - K-f 

s my o-2:^P^-^-^figfflLT0Bal*a)5em^Ji|fiJL. u n c-1 2 9^ 
P^-^-$<$ffl LTDHS-i-P ^if'CililS^J&iajt- -5 C t A<Tf t ^. 
Wi^fP^-^r-rcf*. hP;K5^*>:/:^P^-^r-tmy-1fcJ:Utda f- 
7 :^Pt--4i-A<^*tlS. iBsK0 1 0*fctt^fi»(3!)|ffl||aS!*fcttPBfli-i-P 

^'-a>s@gpTT*o)ili±iie^a>fi^[cj:§As i -i-p>a)flS«fcj:y, Wli 

>^fiS«LfcC. e I e g a n s ^ffiffl Ur«||^iPli:®Biil#Ctlc:&ffl-l?fe-5;^ 
[007 7] 

tLx^mv&^jn^o $p>ic, "ssi/iiBp-a— pxosfflfls^ifcfgiK-r-s^tt 
. Be s tii]Ki;xhP7<f-. ^i&Piittiigffe;xf.p:7-f-. fcj:i;7K'j^ 



(47) 



[00 7 8] 

iinic J: o T*B^$IS* lcI2iJa)iiHgS7K> t'>y7 -vtr $5ftfif d t 

•J=i-;u (^l::. PEGS 0 0 0) . fcJ:i;«IKjS7^P-X-Cfc-5. ffSOBf 

03S*piwj:y. c. e I e g a n s<ommt^:y\zy</i)^m^t^o z*nt. .fey 

*6tt©^t>tgH!j^^ffl^SI$i:C. e I e g a n s A<a«j||SlT'*feJ&-r'&@i*lfef1^ 
[007 9] 

^1-$c:t=tT-^§o »*LL^7n'y7-S(i. /1?yx^b>>f y 3-;u (peg 

) (^IC. PEG8000) . PVA. i3J:t;pVPT'&y. PEG8000A< 

S^fiF^Lt^, ^#a)Ma);Ky"7--s*>.*:i;iiBsii7K>e>^/Mlcfcit§m-^a) 

H^-r^Cir^^-e^i., 0. 1%(OiRJt(DPEG8 0 00A<^fC»*Lt\ 
[00 8 0] 

t) tt. DB^^> t° > ^7 -tr ic It -5 T -tr >r tSife'sa) p e G (7)^ 
telle J: y , ±fc®(*(7)5EM-r'5A^^«^gltfc<ift:|Jl0^'>lc<fc^Sjti<|6]±t--5 

• Lr l^S^iSjOSSEKlc J: y , li43b<5Ea-r-5o Jgift'^a) P E G 8 0 

OOa)^*0(cJ:y. 'Ssi7K>e>^7':/-b'flcfcL>-C'-t^°>tf>y/»<ltJinLs 3^}^ 



• 



(48) 

[008 1] 
[0082] 

* ttnjfe ;< -tz > i; -v -<D#STT-i±a $ mt -a-fcae^- 3 - K-t © 

ftai-r*ztA<T?#§. GFP-*;u^i;i»j>i±, *;ui/'!7A'f;i->a)#ttT 

—^:f-v\L^^''y^— (cAMP. e/Zi/^U^/^'J-bP— ^fctt-f / i/ K-;UH 
(I P3) 0i¥aT-e^3t*fcl*5l3feit$^<t$1i-fcte©ifie^-zi 

[008 3] 

liS*Tfiie^=l-K-fe>-y— ^^g^-f'S K^>xe;i-«v^c. e l e g a n s 

«m©fiscDaBjia/«§a (oa^. ^to. (^sik. i3j:i;-i-p>$#t*) * 

If G F P - * i; a. 'J > $5il3S-r S h ^ >X i? X ;i ^ Si ^ffiffl L T C 



(49) 



[0084] 

[0085] 
[0 0 8 6] 

•r-s^d'Sr^/^T'att-r*, mMm^^%±tmMts aitJSifeojsojtisw* 

[0087] 
[008 8] 

!^-r*ct*<ip#-5„ iE«icsi!i-r<5<a4*^t?'!7x;u-eii. -lau^^Koaa^ 



(SO) 



mrviz-co^Mmu^^mLx. ^^fs&^m^ti>o oynox (usa) 

[0089] 

jlI!)1t7'y-b'i'<DjifflT'l±. <?x)i>mm(D2-o0^m (->Jli'!7x;K04i*Tf 
[0 09 0] 

^^7XlCJS-r-5Ct/£ltT?3tC<. GABA7>5'lf-7. NMDAT^^'d'zi 
XH. m-G I uT>^:J-X»«. fcJc^Z >7>^ zfii;^ 

[009 1] 

ailLJ&:t^ll4f*'j7x;u«)lSrc8ttr<!:t%51Sa(cS-:J<, ±|e<7).fe df::. 
[009 2] 



(51) 



&s a^XSjt^BKOt^m (S i emas St. Lo u i s« MO« USA (±|B 

*;i.7H^i/^5^;H:;UP-XI::ffJ[S$ti-r. *J§tt7K'Jv- «ilt^7 

[0093] 

it^P^lC^Jt^T«>«7<DC. e I e g a n s l6M(*l=Otxr<Djill1t7 ♦:/-b-f 

W^T?l±. )ll)tt(C^R5^^-r-SC. elegans U n c fccfc t^A c e glSM 
t*:$s M9^1fefeJ:t;«iga)M^^'5t$ifelw^Jt^r^tMCRt;If^iiC. e l eg 

a n s N 2 tttS^Lfc, saiSa>*;U7K^i/>^;Hr;up- 

[0094] 

mL(D-7}Uf-'^3:)v:fiy—y'a>'tfx.)i^<DmM^mM-tia>iz+i^tj:^miz^ 

X5^b>y«Ja— jU (PEG) (^IC, PEG800 0) . PVA, tSi^XSPV 
P-Cfcy. PEG8 0 0 0A««t»*LL^o flff#<0ffi3ftCD/-KUT-Ste JcUtSHHl 

orSI|l=I^S'r^Ci:A<1?#*. PEG8 000-ei±. 0. i%(DM&t<niz 



(52) 



[0095] 

4$|CC aenorhabdi t i sMOiS^A^ fit^^L< f^C. e I e g a n 
10(DaEMC. e I e g a n slilt-efc^a c e — 1 ^ ace — Z~M$S. 

[0096] 
[0097] 

^a^MSs 7 9ffla)$6<f:*-a.-p>. 3 6fi(D$e,3a:-5=a.-p>Sl#iBBI!a. 

l^i* (C. e I g a n s II J. Sulton et al.^WIS 

G, 7(2).22:Loer and Kenyon. WBG» 12 (2) , 
80, 1992;Hadju et al.« Internationa wo 
rmmetting abstract, 151.1991). St^^^Q)^ 
mtS.^n(J>fzit>K. C. e I e g a n sfl)S5K^Sl$fil±$1i-'&fc«><Dl><OA^ 

tifc^ft^^fu nc-52 (e444) Jjfi:(D)li!)ttA<^'>Lfcii^|^(*0ffi 



(53) 



[009 8] 
[0099] 

C. e I e g a n sli. ^W^i&'i»V^f&tiC.ti3<Vttj:l\ fifeoT. #H 
[0 10 0] 

oiz±ji-[r^:y-AMUifo^mttmiz^mt^zti><x'^^o fc-st^tt, ^ 

elegans LI ^^(D^S^(Diali^$^p| 
"^'-SSlftA^^ H 6 mm er et al.^ 1991^0. Cell Biol 
. . 1 1 5 (5) . 1 2 3 7-4 7IC|a«$+lTLN*o g^lC, «-'i7x;i.«a)g|i 



(54) 



[0101] 
[0 102] 

^iB^fl!l(Cg|iI-rS^4#^fi«l-3.-D://)<]«iS$tirt'^C. e l e g a n s 

. XE^i!iic||ii-r<g>#MW-n.-p>a)'jxhA<|#^,*t^o ^^1*, «ial7K> 

e>y75/-ir-<icii-r<6±iBfl) ioa)Sitae^-iiisicj:o-c, 1 o*fci±ifia 

= a.-P>/»<:^tftLfcC. e I e g a n s (7)ffiffl|C<k-D-C. 4#mW-3.-P>i/ 
[0 103] 

dztfeti), a«i'5:ja«*fci*aiiBas^mw:^p^-^-fl)iaa]TT?±iBa) 



(55) 



>^*^^-*:'^C. e I o g a n s$fltl|-r-5Ci:A<T?#S. COBWrc^fflT' 
fcy^*^P^-^'-|C|±, CP9T?(Dae?-lC5e31$}glSl-r-5h e r-1 P 
2^P^-^-. r ay6VOmm=f-nm^fif^t^mab-T a (pax -6 

Omi&^(DAB=f-^mtiUl^t^s pe-J 1 ^P^-^-A<^**l§, 
[0 10 4] 

[0 10 5] 

llt^l^(*C. e I e g a n s ^^(DlSEPIIi. {J>35:< 1 1 2 4^ia>SBBafc«*:t;» 

P -eo) -5 ^ H s N -3.— P i:% 

aenorhabditis elegans^ ^$ : C. e I g a n s II 

<. 1^$} o 

[0 10 6] 
[0 10 7] 

ffi-r*xg$a^-r*o iocD?#^(Z)^ififl^fi§-eii, gpop^bwEgicfictb^ti'S 



jt^)l'^>^*)yx»)JlZ-D-N. N. N. - h«jT-b5^;mrh hU;J-5/ K ( 
) (S I gma, St. Louis. MOA^&iUIR) ^mUt^^ ^^»S4- 

/ f^^u-t? >^ u :7 1 ;u h y T"b5^;u4r h h 'J KcoJtoTK^^/R^icT 'f ^ p ^ 
. +5^>sii5^iciijSLfcfetfe$^t;*\ nuts ifcit. *fcttWfefei^-cifcy?#-& 

olecular Probes.Eugene.O R^frl^S i gmaitl> ibrlT 
BR^tlT t^* N - "7-b^;U- 2 - -9- 5 - K^fc l± C M - D C F - N A G 7? 

Ci:*<1?^'5„ ^'I'^P^'f'^— ::^U-h*08O// I <DM9^Jfe|z3 OE<Dfi 
*$a<o 1 0// I (7)®^/d:;"gS(7)PtlSl^b^1^^^Jinr*o 1 O// 1 (Dii^JEfig 

[0108] 
[0 109] 

H^T's 4-:?<7)JiiPm^*i|Kigt-'5, 40G)EP1fccfet;ilffiil*2 0(Dl^®i, KP^T 
VLfcJ;U:DVB$^tr^SW-3.-P>=fe,*fc, sfat 



(57) 

[0 110] 

^n±i3imm^Wit^ti>C. e l e g a n a^mP^ (^Ic. ffiftLTU-SC 
. e I eganslg^i*) ^figfflLTs ^yb-f ^n"? Z tt^^Ll^ ^ 

Mmmiztii-r^±x<D^m^^-ti>i^<':>i}^<DMmmm^t*ixi^^ (th o 

mas» Genet ics^ 124» 855~872» 1990; Iwasak 
I et al.»PNAS^9 2^10317'-'1032K 1995;Re 
Iner et al.«Genetlcs«141«961~g76«199 

0 C. e I e g a n s (Ogf jSIZfiffi^^fc P 

[0111] 

. el e g a n s<D^Iw3te^-f B C E C F- AM^T^l/f^-^x 

1 e g a n s OlgfcSffif *x;^x^— if Ic J; -3-CWBr$*tT B C E C F ^tttti 
■rS, BCECFitateli. pHSSft-efcy, C. e l e eans(Om<Olt^m 

^^-fo SfaSXgCDJSSi: LT. C. e I e gansa)m^^)tWil^pH^^t 
^^itel::BCECF*<j&ai$+l-S0t?. B C EC Flimafe $56-^-5 o «toT. 1$ 
JfecfjOBC EC Fit3feU/<;U (Ex/Em=4 8 5/5 5 OlZWL'MLtz'^JVJ-'^ 

[0 112] 



(58) 



e'J >-CC. e I e g a n s $^M3t«L. x^Wtf'lyAi&^filat^Lfclfflg*^ 
[0 113] 

[0 114] 

[0 115] 

t*'^7A-c?fey. ^MW<c^u-h^ji±i;xTFu> h'JT5>£i^gi (dtpa) 

■Cfc-So XX-r;MbDTPAIif-;ue't7A^4rU- hiblJ^'fetNt 

y^oWmz&'i^o C. e I e g a n sfCj:-S>mb^, C<0,*: "5 JfexXf-^Mb^ 



(59) 



[0 116] 
[0 117] 

OL^TS«LrL^-5A^ JiJlZfl^- h (6, 12. 24. 384. ^tzlt 

[0 118] 

j?^L<(i. mmimA^^mt^c :K&<ommitigiAmmits Me t hod 

in Cell biology. m4 8^. I^SlCieK^tiT L>§. li*^ 

•fe-f^ffija (4 OmMN a C I . 6mM KCI.ImM CaCl2)l-M 
^Lfco (1 0xM9M?a: 30g KH2PO4. 60g Na2HP04 
. 50g NaCI. 1 Om i M g S O 4 $H 2 1 'J h^Ucy XT'V 

[0 119] 

»iBA<§iSlC3S:*A<. d+ittsHKrox^^ 'J-^>y7*:;-tr-f lzttmS■^^i3^j:L^, 
[0 120] 



(60) 



[0 12 1] 

it^mn^ D M s o 4) izmfs^t^o ^i&<om<i>mm^=. o s ^zt 

ltU<. J:y»*L<(*DMSOjj|S(*0. 5%$iax.S^#t»(*JS:< , 
J:i'JflF^L<ld:DMSO2SJS(i0. 3%<»:<'j{SL^ 
Co 1 2 2] 

iiiiii<5<i2 :mm^-:yt!y</Tv'\i^^v^. mm^H^^m^7^yiz-(iz^^L 

Xs M'S'SC. e I e g a n s d t A^'C^'So -jftlC, C. e I e 

g a n s<DiiBSi<D7K>e>yj$jt$ias-r'Sib^!K!is$ssi-r-sfc46©x^7 u- 

= fll^MlCTK^e^^-rSiaP^WI-^gEmC. e l e g a n s<*$ffl 

w^z(Dx<? *j--y^v^m-r^zti)^v^%o mf&miz7\i:ytf><fi-^mu 

[0 12 3] 

C. e I e g a n slBSlTK^tf >^$lRl±*-&*^b!^1«8R*S*^-r^fc«)IC. 
-»|C. S^MC. e I e g a n s fig* ^ fiEffl L T X ^ U-->^^*!7 0*<s ftfe 

jgjfetf -cs^^ami* jK > e > l Jic l^ A^7^« > tr > A<M'>-r o if ^Miiif* 

[0 12 4] 



(61) 



g a n 8|g«(DV-*-feife<DJ^mfl)a)3tlCj:o'CliBSi;K>e>yilJS$gSI;l!| 
S-rSo *;U-fe-f >-AM*, C. e I e g a n s <i!)IK(C#:Sf -SlXx^—t? 

o 

[0 125] 
[0 126] 

Mt^ oouMt<om<o^&}S.<oi2}v•\z^>-AM^^mz^mi■^o 5~i o// 

MO^^Uiz-f >-AM^fiEffl-r*CDA<»$Ll>, &LTOmM : Ex/Em=4 8 
5/5 3 0<Z)-7;U5^';;x;U-^U— h'J— (V i c t o r 2, Wa I lac 
Oy. Finland) ^ffifflLT. ilatS/U^r*, 
[0 12 7] 



(62) 



-lX-r9— i?»ft : *;Hr-<>-AM^ FDA^ BCECF-AM» 
-T;U*';*X7t^— tfSM: ■7;U:t-Hr-f>:^'J>K (FDP) . 
-I>K^PxT— tf : TS/'^^^y— lf«» : CMB- I e u» 

-T;U*'J;nx:77^— IfSR : AMPPD. 

-if)\.^a-^-^mn: X-g I uc, 
[0 12 8] 

olecular probes^R. P. Haughland WzM.tii't ^ t 
[0 12 9] 

[0 13 0] 

20(D9 6't7i^l.-7;U^'>x;U^U— KC|l1j!l$ilft;aiC^^iBLfc, C. el 
e ga n s Da!a(D7K>e>yjiJt$. llfi60ll2lCgE©(DJ:3l::*;Hz-<>-AM 
SfiEfflUraH^Lfco C. e I e g a n slf4MN2^*^{$fflLr, 

e I e ga n stt^ftfflUr, 7K>e>^^(7)-f > t tf^i-^^tli Lfc, 
[0 13 1] 



(63) 



[0 13 2] 
[0133] 
[0 134] 

[0 13 5] 

, 1 4a(DIBgi-i— 0>(D5^. '><P<it-3.— P> I U I 2, M3, M 
C. NSM. MK RIP. *J<*:i;M4(*BBal7K>tf>^^l:iMSr'fc^Ci:)!)<jr 
^F*l-C*jy. -:l—0>MCs M3s M4. J:lKN S MliiaBg(7)J|R|g/7K>e 

a n sl-J3lt-5=.a.-P>^/^:^;^GaHc|i#-r<5i<^:«^lieii1*HI*. T-bf^ 
B A'C&'St (l^dl kCaenorhabditis el©gans«W. B. 



(64) 



Wo od et al.li, CSHL press« 1988« 337~392 
) o 

[0 13 6] 

^^jiS(iftiie5ii^»(D-r >te^-33<kt;7:f-x hJ{?t>i;(ci$igeMi!i!^ ( 

-Cl^^o Zhh<Df^mn^^ (CNS) Mil3l(DL^< 0*M±. CNSHSltae 

o 

Co 1 3 7] 



(65) 

o 

[0 13 8] 
[0 139] 

I t roj x^u-^>yj43&<Bg^$ttTL>§o zhp,0>7s<?*j--y<fm ( r 
) It. ^m^izm^v&^c c*iP,a)7->-ir-rr-(±. f#Sa>Hr:^^«-$ffi:S-r 

nffsa)u-tr^^-$jaiN56s-r**Bii!aA^e>ztito<Die$m«i-r'5, mrci?^ 

oh->, -i^^u^s^BI. GSBA. tej:i;:i-^ h/N°5 >3ti:i!f) fc*ltT*<j: < t^^U 

^ c N s n J: r;ife(D<b^!t^!iH ;i t A<-e # § , c od:?^,* © l% < o an© 

r^<b^i^3 (-bPh->. /;uxe:^7y>, fc<*:i;K-/\*5>ja:if) $#ii-r 

(Koppel et al. « Che m. Biol. « 199 
S.Jul 2:7. 483^7 ;Beique et al.sEur. J. 
Pharmacol. , 1998. May 15. 349: 1. 129'*32) 



(60 



[0 14 0] 

mm-^:itti<X'^^lzti3^i3^t)^t. c*tt,(D Tin V i V oj T^y-b-fl* 

, mm(D\y'tizf^-t<D^'^<o9i'^fs.^t^(ox\ mmt-^mo \ n vivo 

aW^SWI-Ol^T, Tin V i t roie^7«yb^J ^§liftt^&m<&^ 
o ^F&IC. ±!^a)CNSBijil!lfl)«IS«W©L^<03&^^C0L^-Ctt. 7«>-b-fA<P,a 

f^t^xi^tj:i\ii\ z*ii^o>T''j-\zHimm^mmx^^i3\ msx^'j-- 

[0 14 1] 

L, m=&(i^tiimmn^tf3^^^^t^itm^n(D--&oi^^^m^miz:x, 
>7 ij -- >y-r ^ c t A<Rr«6-eife*. 

[0 14 2] 

1 -O-^tcitm^&di^B^f-t^XmLXl^^C. e I e g a n s 

^l^li^Af *Ctj!)«r-#^A^ RNA \t$.mzJ:'DX-mmz^\t^ZttX 
ffil£fi!(iC. e I e g a n 8ig^^a)^I^-C@»]T*ad<&. ZOf^Amz^ 

, ig»$Sit^ae^<7)«!Il*, ttlsestl^iiRU-b:^^- (Ax*'J>Hr:^^- 



(67) 



(coiNT0^ >/<^a$=i- K-r-siie^. K-r^ae 

[0 143] 
[0 144] 

(Mi t hod in Cell B i o I o g y . $4 8#lCgB|li) L 
T» t hafe^$fgS-r-5J:5f=C. e I e gan s ^^ffT^C 1 3b<r-#So 

. e I e g a n s (Ci3lti>l^ffiPIWi3 J:i;ffil^fi<lSAiie^-«flE^li. ^m^^ 
[0 14 5] 

ic. '>'5t< tt4 0 0ii<7)G^>/<^H^^b-b:^^-A<iB5>)^S$*lTLN«>, 



(68) 

[0 14 6] 

±SBa) h7>Xi?i-'y^C. e I e g a n si*. m^m^jAUVj^m^^i- 
SA\ ^mc. e I e g a n s»-e&y^^. »*L<I*, JIAli. t Ht*tl 

■rS^»>/<^^e$=l— K-rSC. e l e g a n s^B=f-miZ^ULtz^mtSiitz 
[0 14 7] 

C. elegans II.CSHL p r e s s Tc. elegans 

argmann. Science. 282« 
2 0 28-'2 03 3lC^aj^Ci:A<-ef?^, G^r >/<^^Kfl)^^<j:y X h*. T 
Caenorhabditis elegan s<0^±i3:G^ 
T5'J— J. Jansen G. et al. .Worm Breeders 
Ga z e t t e. mi 5 (5) ^. 1 9 9 Q^2MlZ^tii-t::tti^T;t^o 
[0 14 8] 

elegan s SEMftOt^ < OAx(0««$. JSlTlcJIJ^-T'S, »l£-r<5C. e I e 
gan8fcj:i;t hii>/<^R$3-K-r<5»Aae^(DflS$C. e I ega 

ns^^m^tzltC. e I e g a n s^Sttc-e^f^Lr. h=y>Xiy n-^y^H 

[0 14 9] 

[$1] 



• 


(69) 


mi 






C. e 1 e g a n s^^t^ 




eat-18. eat-2, chat*l, unc-17 




ace-i. aoe'2. ace-3 




unc-29, unc-38, deg*3| acr-2 




cat- 2, cat-4| bas-l, cat-1, cat-3, 
cat- 6 




bas-l, mod- 6, goa-1 




avr-15, eat-4, gbr-l 


GABA 


unc-47, unc-25, unc*46, unc-49, 
exp*l 


N a ♦/K* AT P T— fefi?-:/ 


eat-6 




eat-12, unc-2, unc-3G, unc-13 




eat-B, unc-7, unc-18, rab-3, ant-1, 
ric-4, snb-1, unc-64, unc-50, unc«74 



[0150] 

C. elegans Genetic Center^ University 
of Minnesota^St. Paul*Minnesota<7)C. el 
e g a n s !SE^i4:^^^<&« C. elegans C. elegan sl^Mi^OffS, 

V^^c Zdi^oti^ySi^lt, Anderson, Methods in Cei 
I B i o I o g y, m4 8#, rc. e \ e g a n s : ^^(Dmit^^^i^^ 

« 

mTABT^m^^m Ltzumit-omoaiFmmt. sutton and Hod 

g k i n. Zwa a I e t a I . H^l^F ire e t a I . (±|B) IC 



(70) 



[0151] 

< -3)b%(7)fl:!|&«!iSlcoi^-cjHS#fR*fTofc. -fb^f^slcli. -5; □ 5 5 ^» 
^4rv7i>. BP 5 5 4. ^TvK, fc JrlX^i >A«^*tl-5o jgJt 

[0 152] 

I C5 0fcJ;i;ED5 0^I^^•r^Zi*<T?#i>C«^:A<B^&lc^^$^^-6 

o 

[0 15 3] 

■9— D 5 5 >0fflSS(Slft»(*. jaaS<Z)JS«EDMS 0<D#f^fflA<WSlt 
^$;K^ (05) . 
[0 15 4] 

a©^^i^**JUi?><DfflgSliSia^*<C. e l e g a n s iHaKD^K^e^^fiSg 

i:*<ffito€,*i.5 (06) o lztfi^ti^t>e,r. €»ST?<D7K>e> 
if(D|pj±3&<ig«)e)*T.«. zJMt. ^•^iyfS)i-:y:y<oz<o^WL<Dm-a>m^v^^ 

*i'S)Z0^ii)^ittP^-ri)fctf)ic^Ff)JEC'SW5S3b<«e^^T?ifey. z(Diiii(cj:y. pg 

[0 15 5] 

$«iE^l6 : it€!^^ffr$^ffiL/::^b!i$fi1^»S1ia)«ltt]. C. etegansIB 



01) 

^. 

Co 1 5 6] 

C. e I e g a n s(DmmiZtHf^±)l->'^Aly^)l^<Dm^lZ^^X^%mfS 
^Ommtm.^^mti>Ztil<t:^^Ztt^Ke r r et a I. (West 
coast Worm meeting abstruct«77«ig98 

nits I^7j-';>j3<J:t;GFP-*;U^i;aLy>7?fc'S (mi yawakl e 
t al. , Nature. 388, 882~887) . 
[0 15 7] 

ZOm^Vlt. C. e I e g a n sOmm^X'G F P -ti)l=^'yD.*) 
[0 15 8] 

•!;i;u^b-HiJ— ^-Sia^fflt^r. *;u-b-<>M3t<l:y ttrL^G FP-* 

[0 15 9] 



(72) 



[0 16 0] 

ZtifiV^^o it-^m^^AC. e I eganslCiifflLfclg^. ^m^O^it 
•Cfcy^-So TaBOJX^ 'J— ->^,^$fi&fflLr, C. e I e g a n sOmMM 

[0161] 

>^-rs4i*a)iS5:^a>iiaiS(D;Ki/e>yi$jta)-r>te^-r'fc-5. c. e i e 

[0 16 2] 

C. e I egansJSA^, ^^Wttffi (EMS. TMP-UV. i^tcltm$li 
«:^) $fi6fflLfc^>^AieSSI«lC«t^* (Methods in Cell 
Biology. ^48^) „ C^^e,a)!EMIi*IS*<DF It&ft^, JSAcTt 

i3iiiz-(y(om%'&. ^^»'^'>x^i/^i/-h«j-^-$fi£fflLrai:tufco <»:y 

^4'icilES$S:&-r SAN 2 . 5 - V I -;u:j-^-y-7-;ujsi4^ }q]$ij-r s©-?. 

[0 16 3] 
[0164] 



(73) 



^m^Zfi^iS)Viy>\t. Sa r c o//M!a(**;Ui/'5AATP7— fe* (SERC 
A) (D/«51±$lliS"rSCi:*<4^ttT?fc-5o SERCA^>/<^^ei*, *;i/»>';7A 
a r c o//MISft:(C7K>e>yLs *;^i^':7A*<rtglJ|cft?¥$^^fc^al)}a/)<^i 

^^ui^-i^Aortgn^^tt. mmTsmzm^-Q&h. C e l e g a n s 
■ctt. ^^^*>i?>0j@i4^(Diifflicd:ssERCASi±©ifflSicj:y. mm 

AS1ta}|l$(OI$%-ea^^. 

[0 16 5] 

^ue^^i^Aic^jpL. 5~i o/iMa)ajta)*;nr-f>-AM$asjiD-r'5o * 

[0 1 6 6] 

iii&SmRam-r^*^. SERCAS1±$$!|^f -5*^, SERCAjiK (■r35:*p*» 
[0 16 7] 



[0 1 6 8] 

[0 16 9] 

Co 1 7 0] 
[0 17 1] 

^!£«9 : h^>X?;i^-y^SgMft:fcJ:t;t: \-itWi¥a^a>1t^^^n (SER 
CA~PLB) t hSERCA-2^>/^^Kli. 7tx7.7tx^ 

(PLB) i:LT^>ftI0'>'ii:< it 1 o0^>/1^©lC<l:oTMIc^Jia$ 

[0 17 2] 

^■f -SCiA^-C^^o S ERCA;51±$|nJ±$-|+^;!)\S ERC A-P LBffiSi^ 

SERCA5Si4A«WfiJ-e3&y|#*glS«i«a)«ll(*> lOlE*. i£>:f±. li 
[0 17 3] 

mu^mBimizmjSLt^i'^< oan^s erc Aift<£^fcj:tjc-r vM*^#^iL, 
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Nftthods of Identifying or studying the mode of action of 
coffipounds which have potential pharnaco log leal «cttv1ty 
using nematode worms, wherein a signal Is detected 
indicating phenotypic, physiological, behavioural or 
Diochemlcal changes in the nematode worms, the signal 
comprising detecting a change in a measurable property 
(luminescence, fluorescence or colour) of a marker aolecuTe 
capable of being cleaved by the action of an enzyme present 
In the gut of the nematodes. 
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27-29 (partially) p « 

Methods of Identifying or studying the cnode of action of 
compounds which have potential phamraco logical activity 
using nematode worms, wherein a signal is detected 
indicating phenotypic, physiological, behavioural or 
biochenjcal changes In the nematode worms, the signal 
comprising detecting a change in a measurable property of a 
genetically encoded marker molecule. r r ^ 



3, Claims: 1-11 (partially). 17-22 (partially), 23-26. 
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Methods of identifying or studying the mode of action of 
compounds which have potential pharmacological activity 
using nematode Monms, wherein substantially equal volumes of 
a homogeneous suspension of nematode worms are dispensed 
Into each of the wells of a nulti-^11 assay plate. 
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Methods of identifying or studying the mode of action of 
compounds which have potential phannacological activity 
using transgenic nematode worms expressing a toxic gene. 
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Ptethoils Of idsntlfying op studying the mode of actton of 
coBpound5 wtitch have potential pharmacological activity 
ujino nenatode worms, wherein the methods are performed in a 
liquid assay medium contatning a water soluble polymer 
(carboxyraethyl cellulose, low nieltlna point agarose or 
polyethylene glycol) to Increase the viscosity of the medlun. 
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Methods of Identifying or studying the mode of action of 
conpounds which have potential phannacologlcal activity 
using nematode worms, wherein the methods are perforned In a 
liquid assay medlura containing a water soluble polymer 
(polyethylene glycol, polyvinyl alcohol or 
polyvinylpyrrolidone) to prevent the nenatode worms from 
sticking to the wella of the mult1-^<ell plate. 

7. Claims: 44-a5 

Methods of Identifying or studying th& mode of action of 
compounds which have potential pharmacological activity 

are detected In the 

pharynx pumping rate. 
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Methods of Identifying or studying the vtodo of action of 
compounds which have potential pharmacological activity 
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Methods of Identifying or studying the node of action of 
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eggs» LI stage, 12 stage, 13 stage or L4 stage nematodes 
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Methods of identifying or studying the mode of action of 
compounds v*)lch have potential pharmacological activity 
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are detected by detecting the activity of an enzyow released 
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compounds %fh1ch have potential pharmacological activity 
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